WHAT IS CLAIMED ISs 

1. A DNA analyzing method comprising preparing a 
single- stranded DNA fragment from a sample double- 
stranded DNA fragment \ denaturing the conformation of 
the single-stranded DRfi\ fragment under a given 
denaturing condition, pi^eparing a melting curve data 
representing the relatioA between the denaturing 
condition and the denaturing results, and comparing the 
melting curve data with thlp melting curve data of the 
conformation of a single- sti^andfed DNA fragment from a 



double- stranded DNA fragmq/bi of 
the conformation is denat 
condition— wherein ~the-safcaple\ 
fragment is represented o 
thereof with the double- strande 1 



known DNA sequence when 
der a denaturing 
Louble- stranded DNA 
basis of the relation 
DNA fragment of known 



DNA sequence from the comparison\ results 



2. A DNA analyzing method comprising preparing a 
single- stranded DNA fragment from a\ sample double- 
stranded DNA fragment, intercalating^ an intercalating 
agent capable of emitting fluorescence of a given wave 
length on receiving excitation beam oA another given 
wave length with the base pairing formed in the 
complementary sequence of the conformation of the 
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single- stranded IDNA fragment If such, conformation Is 
formed. Irradiating the excitation beam of the given 
wave length onto the single- stranded DNA fragment 
Intercalated with the Intercalating agent, denaturing 
the conformation ofi the single -stranded DNA fragment 
under a given denaturing condition while Irradiating 
the excitation beam,\ detecting the change In the 
intensity of the fluorescence of the given wave length 
due to the denaturing as the denaturing results, 
preparing a melting curve data representing the 
relation between the denaturing condition and the 



denaturing results, 
data with the melting 
a single- stranded 0NA 
DNA fragment of knlpwn 
conformation is denatui 



comparing the melting curve 

e data of the conformation of 
agment from a double- stranded 
FA sequence when the 

under a denaturing condition. 



wherein the sample double- stranded DNA fragment is 
represented on the basis of the relation thereof with 
the double- stranded DNA I fragment of known DNA sequence 
from the comparison results. 



3 . A DNA analyzing method according to claim 1 , 
wherein the comparison of \ the melting curve data of the 
sample double- stranded DNA\ fragment with known melting 
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curve data comprises comparing -the data of a freshly 
measured end input signal curve with one of the data 
sets of known template melting curves preliminarily 
prepared or with all of the \ data sets of the curves 
preliminarily prepared by linearly binding a plurality 
of the known template melting curves in combination, 
and determining that the data! of a template curve with 
the least statistical error or the combination of the 
data sets of such template curves which in combination 
form a curve with the least statistical error is the 
sequence characteristics of the measured single- 
stranded DNA fragment from th^spmple double -stranded 
-DNA fragment • 

4. A DNA analyzing meth^^bcordlng to claim 2, 
wherein the comparison of the me\Ltlng curve data of the 
sample double -stranded DNA fragment with known melting 
curve data comprises comparing the data of a freshly 
measured and input signal curve with one of the data 
sets of known template melting curves preliminarily 
prepared or with all of the data sets of the curves 
preliminarily prepared by linearly binding a plurality 
of the known template melting curves In combination, 
and determining that the data of a template curve with 
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the least statistical! error or the combination of the 
data sets of such template curves which In combination 
form a curve with the least statistical error Is the 
sequence character Is tics of the measured single - 
stranded DNA fragment fryom the sample double- stranded 
DNA fragment* \ 

5. A DNA analyzing method according to claim 1, 
wherein the comparison of the melting curve data of the 
sample double- stranded DNA fragment with known melting 
curve data comprises calculating the statistical error 
between the data of a freshlwme'asured and Input signal 
curve and one of the data sc^tsl/cGf known template 
melting curves prellmlnarljjy prepared or each of the 
data sets of the curves pre^ip^narlly prepared by 
linearly binding a plurality of the known template 
melting curves in combination, thereby selecting one 
curve data with the least error, carrying out the 
calculation and selection over each of the data sets of 
the known template melting curves or each of the curve 
data sets preliminarily prepared by linearly binding a 
different combination of the data sets 6f the known 
template melting curves, and representing, a given 
number of the curve data selected from the\group of all 
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of the data sets of th& curves In the Increasing order 
of the statistical error as the sequence 
characteristics of the Measured single -stranded DNA 
fragment from the sampled double -stranded DNA fragment. 

6. A DNA analyzing mkthod according to claim 2, 
wherein the comparison ofl the melting curve data of the 
sample double -stranded DNA fragment with known melting 
curve data comprises calculating the statistical error 
between the data of a freiihly measured and input signal 
curve and one of the data/ sets of known template 
melting curves prelimin&ri ly J prepared or each of the 
data, sets of the curves preliminarily prepared by 
linearly binding a plXalitiy of the known template 
melting curves in combination, thereby selecting one 
curve data with the least efcrror, carrying out the 
calculation and selection okr each of the data sets of 
the known template melting durves or each of the curve 
data sets preliminarily prepkred by linearly binding a 
different combination of the \data sets of the known 
template melting curves, and representing a given 
number of the curve data selected from the group of all 
of the data sets of the curves! in the increasing order 
of the statistical error as thet sequence 
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characteristics of the measured single- stranded DNA 
fragment from the sample Wmble- stranded DNA fragment. 

7. A DNA analyzing method according to claim 1, 
wherein the denaturing condition is temperature and the 
melting curve data is derived from the change in the 
absorbance of a sample via temperature. 

8. A DNA analyzing method\ according to claim 2, 
wherein the denaturing condition is temperature and the 
melting curve data is derived fbom the change in the 
fluorescence intensity of a sam^evria temperature. 



9. A DNA analyzing metho 
wherein the denaturing condl 
melting curve data is derived 



Lng to claim 3, 

ion Y em P era1:ur,e and "th© 
change in the 



absorbance of a sample via temperature. 

10. A DNA analyzing method according to claim 4, 
wherein the denaturing condition is temperature and the 
melting curve data is derived from the Change in the 
fluorescence intensity of a sample via t^nperature. 



11. A DNA analyzing method according to claim 1, 
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wherein the sequence Information of a single -stranded 
DNA fragment is detained by alternatively changing the 
denaturing condition for the progress in denaturing and 
for the formation bf the conformation in a continuous 
manner, and measuring and analyzing the hysteresis 
characteristics of the change in absorbance depending 
on the alternative changing. 

12. A DNA analyzing method according to claim 2, 
wherein the sequence information of a single- stranded 
DNA fragment is obtained by alternatively changing the 
denaturing condition fo;A tne progress in denaturing and 

f or the formation-of ^heAcbnf ormation in a continuous 

manner, and measuring! andVknalyzing the hysteresis 
characteristics of the^chabge in the fluorescence 
intensity, \ 

13. A DNA analyzing method according to claim 3, 
wherein the sequence information of a single- stranded 
DNA fragment is obtained by alternatively changing the 
denaturing condition for the progress in denaturing and 
for the formation of the conformation in a continuous 
manner, and measuring and analyzing the hysteresis 
characteristics of the change in absorbance depending 
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on the alternative changing. 

14. A DNA analyzing method according to claim 5, 
wherein the denaturing condition is temperature and the 
melting curve data is\derived from the change in the 
absorbance of a sample Via temperature. 



15. A DNA analyzing ri^ethod according to claim 5, 
wherein the sequence information of a single -stranded 



DNA fragment is obtained by 
denaturing condition for the 
for the formation of the conf 
manner , and measuring and an 
characteristics of the chan 
on the alternative changing J 



^alternatively changing the 
jre£s in denaturing and 
latljbn in a continuous 
slncr the hysteresis 
e ln\ wsorbance depending 



16. A DNA analyzing method according to claim 4 # 
wherein the sequence information of single- stranded 
DNA fragment is obtained by alternatively changing the 
denaturing condition for the progress iii denaturing and 
for the formation of the conformation in ^a continuous 
manner, and measuring and analyzing the hysteresis 
characteristics of the change in the fluorescence 
intensity depending on the alternative changii 
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17. A DNA analyzing method according to claim 6, 
wherein the denaturing condition is temperature and the 
melting curve data is derived from the change in the 
fluorescence intensity of a sample via temperature. 

18. A DNA analyzing method according to claim 6 # 
wherein the sequence InfoAnation of a single- stranded 
DNA fragment is obtained byi alternatively changing the 
denaturing condition for the progress in denaturing and 
for the formation of the conformation in a continuous 
manner, and measuring and analyzing the hysteresis 
-characteristics— of— the-change-Un ythe fluorescence 

intensity depending on the alteptfative changing. 

19. A DNA analyzing method according to claim 2 # 
wherein the intercalating agent is ethldium bromide. 

20. A DNA analyzer comprising; \ 

a holding means holding a sample* solution 
containing one type of single-stranded DNA fragment or 
plural types of single- stranded DNA fragments; 

a spectroscopic means measuring the UV absorbance 
of the sample solution containing said single- stranded 
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DNA fragment's); 

a denaturing means having an action depending on 
the given denaturing condition onto the sample solution 
so as to denature^ the conformation formed by the 
single- stranded fragment (s) under given conditions and 
a denaturing condition regulatory means regulating the 
denaturing condition ;\ and 

a signal processings means for Inputting the signals 
for the regulation of tttp denaturing condition and the 
signals for the spectroscopic measurement which are 
then saved therein for processing, 

wherein by changing theXdenaturing condition of the 
conformation of the single -Stranded DNA fragment (s) by 
the denaturing condition^ rejg^l at ory means to prepare 
the melting curve data of the jingle -stranded DNA 
fragment sample over the change \in the denaturing 
condition and subsequently comparing the melting curve 
data with the melting curve data of the conformation of 
a single- stranded DNA fragment from a double -stranded 
DNA fragment of known DNA sequence when the 
conformation is denatured under a denaturing condition, 
the sample double -stranded DNA fragment Is represented 
on the basis of the relation thereof wx&h the double- 
stranded DNA fragment of known DNA sequence from the 
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comparison resuli 

21. A DNA anai^er comprising; 

a holding means holding a sample solution 
containing one type ofi single -stranded DNA fragment or 
plural types of single As tranded DNA fragments; 

a means for Intercalating an Intercalating agent 
capable of emitting fluorescence of a given wave length, 
on receiving excitation beam of another given wave 
length with the base pairing formed In the 
complementary sequence forming the conformation of a 
single- stranded DNA fragments) In the sample solution; 
-and 

a means for Irradiating /explication beam of the 
given wave length onto the BlngjJb- stranded DNA 
fragment(s) Intercalated with rafe intercalating agent, 

wherein by changing the denaturing condition of the 
conformation of the single- stranded yNA fragment(s) 
under the Irradiation of the excitation beam to prepare 
the melting curve data of the single -stranded DNA 
fragment sample over the change In the denaturing 
condition, and subsequently comparing the\ melting curve 
data with the melting curve data of the conformation of 
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a single-straAded DNA fragment from a double- stranded 
DNA fragment of\ kncwn DNA sequence when the 
conformation is denatured under a denaturing condition, 
the sample double -Vtranded DNA fragment is represented 
on the basis of theVelatlon thereof with the double- 
stranded DNA fragment \of known DNA sequence from the 
comparison results. \ 

22. A DNA analyzer according to claim 20, wherein 
the comparison of the meltihg curve data of the sample 
double -stranded DNA f ragmen A with known melting curve 
data comprises comparing the Wtaj^f a freshly measured 
.and input signal -ourv.e_with >onV__of | the data_ sets of 
known melting curves preliminarily prepared or with all 
of the combinations of thel ourveVaAta sets 
preliminarily prepared by linearis Jbinding a plurality 
of template curve data sets, and determining that the 
data of a template curve with the least statistical 
error or the combination of the data Ws of such 
template curves which in combination f^rm a curve with 
the least statistical error is the sequence 
characteristics of the measured single- stVanded DNA 
fragment from the sample double- stranded DNA fragment. 
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23. A DNA analyzjer according to claim 21, wherein 
the comparison of the\ melting curve data of the sample 
double -stranded DNA fragment with known melting curve 
data comprises compearing the data of a freshly measured 
and Input signal curve with one of the data sets of 
known melting curves preliminarily prepared or with all 
of the combinations of ttve curve data sets 
preliminarily prepared by \L*- nearl Y binding a plurality 
of template curve data setsY and determining that the 
data of a template curve with the least statistical 
error or the combination of ihe data sets of such 
template curves which in combination form a curve with 
the least statistical error is\ tnp sequence 
characteristics of the measured sangle- stranded DNA 
fragment from the sample doulDle/stranded DNA fragment. 

24. A DNA analyzer according to claim 20, wherein 
the comparison of the melting curvA data of the sample 
double -stranded DNA fragment with knbwn melting curve 
data comprises calculating the statistical error 
between the data of a freshly measured Yand Input signal 
curve and one of the data sets of known Vtemplate 
melting curves preliminarily prepared or \each of the 
data sets of the curves preliminarily prepared by 
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linearly binding k plurality of the known template 
melting curves in combination, thereby selecting one 
curve data with the \Least error, carrying out the 
calculation and selection over each of the remaining 
data sets of the known\ template melting curves or each 
of the data sets of the\ curves preliminarily prepared 
by linearly binding a plurality of the known template 
melting curves in combination, and representing a given 
number of the selected curve data in the increasing 
order of the statistical error as the sequence 
characteristics of the measWed /single- stranded DNA 
fragment from the sample double^- stranded DNA fragment. 



25. A DNA analyzer abcprdn.ng/to claim 21, wherein 
the comparison of the melting curve data of the sample 
double- stranded DNA fragment wi vAx known melting curve 
data comprises calculating the statistical error 
between the data of a freshly measured and input signal 
curve and one of the data sets of khown template 
melting curves preliminarily prepared or each of the 
data sets of the curves preliminarily prepared by 
linearly binding a plurality of the known template 
melting curves in combination, thereby selecting one 
curve data with the least error, carrying! out the 
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calculatlon\and selection over each of the remaining 
data sets oAthe known template melting curves or each 
of the data s\ts of the curves preliminarily prepared 
by linearly bl\ding a plurality of the known template 
melting curves in combination, and representing a given 
number of the selected curve data in the Increasing 
order of the statistical error as the sequence 
characteristics of Vhe measured single -stranded DNA 
fragment from the sample double- stranded DNA fragment. 



26. A DNA analyzed according to claim 20, wherein 
the denaturing condition/is] temperature and the melting 
curve data is derived A>m Ahe change in the absorbanoe 
of a sample via tempea 
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27. A DNA analyzer according to claim 21, wherein 
the denaturing condition is Vemperature and the data of 
a melting curve is derived from the change in the 
fluorescence intensity of a sabople via temperature. 



28. A DNA analyzer according to claim 22, wherein 
the denaturing condition is temperature and the melting 
curve data is derived from the change in the absorbanoe 
of a sample via temperature. 
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29. A\DNA analyzer according to claim 23, wherein 
the denaturing condition is temperature and the melting 
curve data is Nderived from the change in the 
fluorescence Intensity of a sample via temperature. 

30. A DNA analyzer according to claim 20, wherein 
the sequence Information of a single- stranded DNA 
fragment is obtalned\by alternatively changing the 
denaturing condition f*>r the progress in denaturing and 
for the formation of th>e conformation in a continuous 
manner, and measuring an\a analyzing the hysteresis 
characteristics of the chknge^in absorbanoe depending 
on the alternative changing 

31. A DNA analyzer afccorWlng to claim 21, wherein 
the sequence information! of afteingle- stranded DNA 
fragment is obtained by alternatively changing the 
denaturing condition for the proVress in denaturing and 
for the formation of the conformation in a continuous 
manner, and measuring and analyzing, the hysteresis 
characteristics of the change in the\ fluorescence 
intensity depending on the alternative^ changing. 

32. A DNA analyzer according to claJA 22, wherein 
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the sequence Information of a single- stranded DNA 
fragment ±s obtained\by alternatively changing the 
denaturing condition Vor the progress in denaturing and 
for the formation of the conformation in a continuous 
manner, and measuring ahd analyzing the hysteresis 
characteristics of the dhange in absorbance depending 
on the alternative changing. 

33. A DNA analyzer according to claim 24, wherein 
the denaturing condition lb temperature and the melting 
curve data is derived from \the-j change in the absorbance 
of a sample via temperature 

34. A DNA analyzer ateoorakng to claim 24, wherein 
the sequence inf ormatlon\Q_fya\ single- stranded DNA 
fragment is obtained by alternatively changing the 
denaturing condition for the progress in denaturing and 
for the formation of the conformation in a continuous 
manner, and measuring and analyzing the hysteresis 
characteristics of the change in \bsorbanoe depending 
on the alternative changing. 



35. A DNA analyzer according to\ claim 23, wherein 
the sequence information of a slnglelstranded DNA 
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fragment Is obtained \y alternatively changing the 
denaturing condition ftor the progress in denaturing and 
for the formation of the conformation in a continuous 
manner, and measuring J|nd analyzing the hysteresis 
characteristics of the fchange in the fluorescence 
intensity depending on Ahe alternative changing. 

36. A DNA analyzer according to claim 25, wherein 
the denaturing condition Is temperature and the melting 
curve data is derived froA /the change in the 
fluorescence intensity 4£ t sample via temperature. 

37i - A DNA analyzer\ac/odrding to claim 25 wherein 
the sequence information of W single -stranded DNA 
fragment is obtained by alternatively changing the 
denaturing condition for the Progress in denaturing and 
for the formation of the conformation in a continuous 
manner, and measuring and analyzing the hysteresis 
characteristics of the change 14 the fluorescence 
intensity depending on the alternative changing. 

38. A DNA analyzer according\to claim 21, wherein 
the Intercalating agent is ethidiuA bromide. 
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39. A DNA analyzer comprising; 

an enzymatic reaction means for effecting the 
selective amplification of a specific DNA region and 
simultaneously producing a single- stranded DNA fragment 
as an analytical subject; 

a holding means holding a sample solution 
containing the single- stxtanded DNA fragment; 

a spectroscopic means \ measuring the UV absorbanoe 
of the sample solution containing said single- stranded 
DNA fragment, a denaturing \ means having an action 
depending on the given denaturing condition onto the 



sample solution so as to de: 
formed by the s Ingle -strandeq. fraj 
conditions and a denaturing cfend: 
regulating the denaturing /con* 

a signal processing mfeans j\or \l: 
for the regulation of the 



the conformation 
ent under given 
ion regulatory means 
n; and 

putting the signals 
ring condition and the 



signals for spectroscopic measurement which are then 
saved therein for processing, 

wherein by preparing the melting curve data of the 
single- stranded DNA fragment sample over the change In 
the denaturing conditions for the conformation of the 
single -stranded DNA fragment with tfcflp denaturing 
condition regulatory means, and subsequently comparing 
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the melting cur\e data w±th the melting curve data of 
the conformation W a single- stranded DNA fragment from 
a double- stranded Wa fragment of known DNA sequence 
when the conformation is denatured under a denaturing 
condition, the sampl& double- stranded DNA fragment is 
represented on the bafeis of the relation thereof with 
the double- stranded DNfc fragment of known DNA sequence 
from the comparison results. 

40. A DNA analyzer According to claim 39. wherein 
the single- stranded DNA jdbra^me'nt is a specific single- 
stranded DNA fragment pre4axfea from a specific DNA 
region fragment preliminarily amplified and enriched by 
PCR in a manner specific tq[ the/ region. 



41. A DNA analyzer according to claim 40, wherein 
the single- stranded DNA fragment is a specific single- 
stranded DNA fragment preliminarily amplified in a 
manner specific to the region bV asymmetric PCR capable 
of replicating an excess amount W the objective 
single- stranded DNA fragment by setting the volume 
ratio of a pair of primers to be u^ed for PCR at an 
uneven ratio. 
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42. A DNA analyzer according to claim 40, wherein 
the single- stranded DNA fragment is a specific single- 
stranded DNA fragment prepared by removing either one 
of a single- stranded DNA fragment not Immobilized on a 
support or a single- \s tranded DNA fragment Immobilized 
on the support from the PCR products amplified with one 
primer preliminarily immobilized on the support or the 
other primer not immobilized on the support. 



43. A DNA analyzing bethod according to claim 1, 
wherein the comparison of \ the melting curve data of the 
sample double- stranded DNA\ fragment with known melting 
curve data -comprises compaaddLna/t^e data of a freshly 
measured and input signal curve /as the defined 
combination of given funct^oksyfwlth kpfown template 
melting curve data prellmjtfnarWly prepared as the 
defined combination of given/ functions and 

determining that a template\ curve data with the 
least statistical error is defliied as the sequence 
characteristics of the measured swingle -stranded DNA 
fragment of the sample double -stranded DNA fragment. 



44. A DNA analyzing method according to claim 2, 
wherein the comparison of the meltingX curve data of the 
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sample double- stranded DNA fragment with known melting 
curve data comprises comparing the data of a freshly 
measured and Input sn.gnal curve as the defined 
combination of given functions with known template 
melting curve data preliminarily prepared as the 
defined combination of Igiven functions, and determining 
that a template curve data with the least statistical 
error Is defined as the sequence characteristics of the 
measured single -stranded DNA fragment of the sample 
double-stranded DNA fragment. 

45. A DNA analyzing metn^o^-according to claim 21, 
wherein the comparison of tHeXmelyf ing curve data of the 
sample double- stranded DNJy frai 

curve data comprises comparing Abe data of a freshly 
measured and Input signal! curve as the defined 
combination of given functions with known template 
melting curve data preliminarily prepared as the 
defined combination of given functions, and determining 
that a template curve data with the least statistical 
error is defined as the sequence characteristics of the 
measured single-stranded DNA fragment o^ the sample 
double- stranded DNA fragment. 



it with known melting 



56 



46 • A DNA analyzing method according to claim 22, 
wherein the comparison of the melting curve data of the 
sample double- stranded DNA {fragment with known melting 
curve data comprises comparing the data of a freshly 
measured and Input signal curve as the defined 



combination of given functl 
melting curve data prellmlr 
defined combination of 
that a template curve da 
error Is defined as the 
measured single- strandec 
double- stranded DNA fra 



ons with known template 
prepared as the 
motions, and determining 
the least statistical 

characteristics of the 
figment of the sample 
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